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■*T»»  Against  a  l»fr°  Dock 


e  atmly  tho  method  of  t-ewy    and  Stoker  to  find  prof,resslnr 
wares  sgninst  a  1*6°  dock. 


F,}     1 


tk  two  potential  functions  i  md  .£  ^  which  satisfy  tho 
conditions t 


1)5"   -  ^  •  0    on    y  •  0,  x  >  0 

y 

•)_£,-  0    on  tho  dook    y  •  x.  y  <  0  £~-  5  *"*«-/  ekr/***"' 

In  addition,  j£     end  .J?,  should  behave  at  o>    like 
o  * 

<e  permit    5     to  hare  a  lo^rlthelo  singularity  at  tho  origin, 
but  we  require  that    <P      bo  finite  at  the  origin. 


For  englee  &    »  our  ease  corresponds  to  p  •  S,  q  ■  Jt, 


B  • 


P#U)  sad  f  l(«>    ofcloh  oor 


bo  f»lMUt^  for  tho  naalytio  fwwti 


•) 


Mio-i)r  •  o         ^r         c  •  «.  .  >  o 


Mb'  |B*V  -0         for         z  -  r*-  *■**    r  > 


•. 


TIM  fuootloft*  ^  «ad  *x  >r»  o*t«iA»d  free  *v»it*bl»  ooat-la»tloao  of 
oolutloa*  of  tho  following  Uao»r  ordlaaiy  dif foroetial 


f)  (B.1)  (|B-l)f#(o)  •  0       # 


•)  (0-1)   U^l^U)  •  A  -j^j.      # 
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f)        (D.1)  (lo-Df^c.)  .2j— 
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Tho  riCbt  hoad  oldoo  >w*o  tho  yroyorty  tu*t  thojr  mm  for* 
laoclaory  oa  tho  ourfooo  oa*  tho  rofloottoa  of  tho  ourfooo  la  tho  dook* 
ofcilo  tho  loft  hoad  oidoo  *ro  tho  ooorotor*    Mob  oorroo***!  to  tho 

kry  ooadttiea*  on  tho  ourfooo  nod  tho  rof loot  ion  of  tho  ourfooa  lss 
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**n  «m»  i»*»er*:   J  9     %  *  4t  *ni    J  2^.   4%  «r*  t**mn  *mr  * 

fftth  »*i*  *••*•  «i»  »risiB  %•  tb«  ]«r%  («r  •  U  •  #l  a^*«). 
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After  •liwiflm  %b»  ft«pKc**tU  b«h*»i«r      »f  th«  fuft«M«at  f <  #  «• 
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Vis  than  obtain  £      and  X  ,  as  the  rMil  parts  of  ths  functions  F  and  F.. 
Ths  graphs  of  ths  values  of  _£   and  j£  .  on  y  ■  0  ars  shown  In  Kig.  4. 

Ths  asymptotic  formulas  for  i   and  -2-  obtained  from  (15)  differ 

_  o       *• 

from  _2T  and  2.,  by  less  than  J[%  for  x  >  5. 

A  short  table  of  the  integrals  appearing  in  f,  together  with  a 
description  of  the  method  of  computation  is  in  Part  C  of  the  appendix. 
W  observe  that  the  ratio 


amplitude  of  3-      at  origin 
o 

amplitude  of  "<f~   at  infinity 


-/?•/?• 


On  ths  othsr  hand,  the  first  maximum  of  j£~  (and  2",  )  is  at  least 

1  percent  higher  than  the  maximum  amplitude  at  ao  .  Further  study  of  this 
problem  is  necessary,  probably  along  the  lines  of  ths  work  of 
K.O.  Friedriehs,  in  order  to  obtain  an  overall  picture  of  the  path  of 
the  ore st s  of  the  progressing  wave. 

The  progressing  wavs  is  of  the  form 
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5 landing  A/ore  Solutions  on  Surface. 
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XSSLJ     *     3^«n?f  «*   Infinity 

mere  U  no  trouble  with  fc  ■  #l*s/S*  <•  #*l,5VVU.     Howewer,  we 

observe  that  f     la  unbounded  at  Infinity  end  co  laequantly  we  would 
like  to  have  the  function  f  j  behave  In  aueh  e  way  that  *  linear 
eoeJ»ln»tlon  of  f     end  f^  would  be  bounded  et  Inflnt 

\o,  therefore,  expend  the  integrela  contained  in  f^  about 
infinity! 

/  e"*  t*  dt  •  /  e**t*dt  -  /V  V  dt  . 
eo  that  by  Integration  b?  porta  of  the  aeoond  tern 


On  the  other  hand, 

/       e-t  t*dt  «  /    e"*t5  dt  -  /  e*V  dt, 
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where  In  the  flret  Integral  on  the  right  bend  aide  of  the  equation 
t  •  e*s,lt  »nd  in  the  aeoond  integral  -  la  »  #lBVa, 
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,   integration  by  porta  of  the  aeoond  tera  yleldi 


-e- 


lt) 


/    •  *  t5dt 

o 


■  •  *  r«>  -  -"H-^  -j 


-inil 


From  14),  15)  and  11)  we  find  that  F„  ^  •       e~U,  which 
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▼•rifles  the  a ta tenant  of  equation  15 )• 


Next  we  study  the  Integrals  in  f  - t 
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© 


and  integration  by  parte  of  the  seeon<*  Integral  gives  us 
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The  remaining  Integral  can  be  handled  as   follows: 
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The  nurber  2nl  is  added  because  the  Integrand  has  a  simple 
pole  st  the  origin  which  is  circled  in  the  positive  direction 
(see  Pig. 5).   .■■•  can  now  write  down  the  expansion 
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■attar  to  varlfjr  that  tba  daflnltlon  of  r^  in  12)   laada   to 
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latogratlon  up  to  t  »  7* 


A  short  tablo  of  valua*  of  ta**o  lntagrul*  cor root 
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